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(57) Abstract: Disclosed is a resist composition containing 
a compound obtained by substituting a part or all of hydrogen 

atoms in the phenohc hydroxy! groups of a polyvalent phenolic 
compound (a) which has two or more phenolic hydroxyl groups 
and a molecular weight of 300-2500 with at least one group 
selected from the group consisting of acid-cleavable dissolution 
inhibiting groups represented by the general formulae (pi) or 
(p2) below (wherein Ri and R2 independently represent a branched or cyclic alkyl group which may contain a heteroatom, R3 
represents a hydrogen atom or a lower alkyl group, and n' represents an integer of 1-3). 
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y/v. a-(->^^l:I^dr->7^^/^;}^c:^/^;^drW5:y)-v^i:7l3^:x^7^'T^r^c:^^y7^, «- 

^iX/VJT^/V^N^/V:^^ W^/) - 1 -i^i^n-^^T^^/VTirh^hy/V, a - (m^/v^/v 

-l-v/i^ti^>^7^^/]xT-feh:=^hy/V. a - (n-7'^/v;^/i-/iN^/^;r^W5: 
7) - 1 - Vi^i:i^>'7^^/VT-feh^hy/V. a - ^5:7) - 1 - v-i^n 

-p-7<h=¥i/>'aic:^/VT-irh^hy/V. a — (hy^'/V^^-n^ 



wo 2006/046383 



24 



PCT/JP2005/018143 



[0060] ^^c. Tmit^^^'m^n^:t^i^j>s:^/^^^-—h^mm^Mhm^^^ 



[0061] i^tw 



CH3— O jS — O N =rC— ^ C=N O — SO2 CH3 



NC 



CHa— O2S — O N=C 




ON 



O — S02~C2H5 



CN ^ CN 
C2H5-O2S — O N= ^ — ^ ^ C=N- 

CN CN 
C4^^-02S — O N=G — l**'**'""'^ C=N O — SO2 — C4H9 



C4H9— O2S O N=C 

CN 

CF3— O2S O N=-C 




CN 



C=N — SO2 — C4Hfl 




NC 



CN 

C=N O — SO2 — CF3 

CN 



CF3— O2S — O N=C 



CN 




CsN O — SO2— CF3 



CN 



^ ^ O2S — O N=-C— ^ C=N O — SO2 ^ ^ 

NC CN 



-O2S — O- 



CN 

NC CN 



CH: 



I 

NC 



O2S— O— N=C 



NC 




CN 

r 

CN 



:N O — S02-^^^CH3 



CH3O 



N=C— ^'^'"^^J C=N- O- SO2 OCHa 

NC CN 



[0062] [{bl5] 
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CH3- C=N-0S02-(CH2)3CH3 
CH3-C=N-0S02-(C>l2)3CH3 




— O — SO2-C4 Fg 
(CF2)e-H 

[0063] v^ry^iJ'^^ M^^Mco^ h . tf ;^T/v^/v^/c(*t-';:^Ty — /v;^/v4N^/Vv^Ty'p< 
^>m<DMi^Mt\^x\^. yf^ (^y:/^fcV^;^/^J}^^/^) v^ryy^^. if y. (p - h/v^^ 

(vy ^^drv'/^;^/^/J^c::^/^) v?Tyyi5^^. if;^(2, 4 - v^y ^/vy 3l^/^;^/^JJ^c::^/^ 

1, 3-tf;^(yJl^/^;^/^4^^/^v^Tyy^/^;^/^^^/v)y°^y^^^(^^:'g'^^A), 1, 4 
- tf ^ (:7al^/^^/^/}^^/^i;?Tyy ^/v^^/i^Ji^^/^) y'^^ (^t^^B) . 1 , 6 - if ;^ ( 
^cn^/^^/^;J^^/^>?Tyy^/^v^/^>^^^7^) ^^i?-:/ (it^<^c) . 1 , 10 - if ;^ (y^n 

dri>'/^;^/^7}^^/^v^TyV^/^;^/^4^:=^/^)^^i^^(^^:'^^^G), 1, io-if;^(v/y 

[0064] [^(1:16] 
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-O 



Nj O O N2 O 

11^ II II 11 It 
-C-"S-(CHz)3 -S— C— S 

II II II 

o 00 

00 00 

00 00 

„ O N, O O Nj O 

00 00 

<ba%E Q 1^ Q O N2 O , , 

/ \ It ir 11 II » 11 / \ 

<^S-0-^-COH,>.-S-C-S-<^ 

00 00 

<b6«DF ^. _ ^ V. ^ 

, , O N, O O N* O , , 

/ \ H II It ^ II ir II / \ 

— 00 00 

/ \ II ir II II II II / \ 

00 00 

y V II ir II H rr n / \ 

— 00 00 
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[0066] ^mm(D:^i^mui^y^hm.^m~i. ±m (a) m^^^xu (b) ^xxj^^^-r^ 
^^^h^M(Dh(D^iu^fci^2ms^±M'Mmm.xm\^^^^t^^x^^o 

l/^-i^'yrjw-y^^ :^fcf*v?7°ntV^/i^^y=t— /v^yT-feT^— h<D^yy^/krc— ^/V, 
^yo^^/vo^— ^/v^ ^yy^ntvv^i— ^yy^'^/v^^— 7^/^^:^c^i^y:7Jl:=:/^' 
3l— T^/^/^^^cD^-fffiT/v^— 7V|g:J3j;t;?-e(Df|^#:^, 

—7^/1^2^^. f L^^/v. f L^^^/v (EL) , g^^^/V, 

~^fc, 7Vtv>-i5^'y=i— /v^yy^/V3^— T^/kT-feT^— h (pgmea) ^fel4^^J^^ 

: 8~8 : 2(D^H f^^i~^^i:;i>W*bV \ 
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T^^. hU-n-y^^^VTV^. h]}-n~^^i^/VTV^. hU-n-^^^/VT^:^. h 

[0068] */c. :^mm<D:^i^m\^i^:^hm.^ma-i. mm (d) ^5^(Dga'a-(-J:'5^s^Mb(D 

W^j^/W-J^V^^L-Cf*. '^[i;t(5\ ^u:ym. ^^:ym. y^::^'^. 
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(E)^^}i. (A)^5^100«»gP^«90. 01—5. 0®*g|5<DflJ'^-effiV^btl.§o 

[0070] < 1/ v?;^h^^i57— > 

■So 

:^i:^mui^:^hm)^i^<Dm^'^¥fm^}t^cxm'SM&ir^^tm 

2 
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Kn^^i^K (TMAH) . hyp^^/^^y^^yVT^^^r^AfcKt^^v-K. v?p<^/^v?^^ 
#(^^^T/v;^y^7K(^^^L/cT/v;(7y^^m^s^ife>ti.^o 

xhriitmcmM^ti-r. m\^hfv^]yi^:^h(Dmmi^hmwir^^t^ ^^^^^^^^^ 
[0071] _h^ELfcj;5 1-. ^mm(Dit^!m (ad . mi\:.^m (ad ^-^^-r-swi^j^hm^i^ 
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^\>(Dxn.f^\^o 

[Mit^!jl]<£5>^7^y-/Hb-^£^ (1) (D^mW- (3) (D^)^ 

\.Q%(OW:i^^\\L-^m (1) (*#Kb#X||^) ^50g<Z)7^h7t:Kn:79^^ (THF) \zm 
m\^. 0°C(C-C1. 12g(Z)60«A%7K^^b-^hy'>i^(NaH)^;f)PX.T105>*#b. 8. 

wm:mmrtwMz.xmmk.m±Mm\^x^ 15. ogoQiM:M#:(3)^#fco 

8. 75-9. 08(m 3. 76H), 6. 33-6. 80(m 14H), 5. 60— 5. 96(m 2H), 

4. 48-4. 75(m 3. 62H), 3. 41-3. 63(m 2H) , 1. 35-2. 25(m 58. 43 
H) 

[0073] [jbl7] 
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(^(3) Rit7i^mm^-^fci~iTm^i5')'cm^n^m'Ch^o ) 

[0074] Mbl8] 




(5' ) 



[0075] m^m2'] te^^7a.y-/Hb^i^ (2) (D^mwi (4) (D^m 

TO. 84g(D60K*%NaH^;!3PX.T10^*#b. 5. 79g(D:/n^i^^-2-^^/V 

^mi^ (4) (Di^M* (4) ^<Dya:.y—^v^7Kmm<Dyi<mm^7^^±m^ (5 

'h-NMR(MDMSO. rtgP^^Pr^h^p^^/Vv'^^') 6 =8. 70-9. 06 m 3. 8 
9H), 6. 50-6. 80 (m 14H), 5. 75-6. 00 (m 2H) , 4. 41-4. 72 (m 3. 5 
4H), 3. 36-3. 65(m 2H), 0. 98-2. 25(m 89. 63H) 
[0076] [^bl9] 
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(^(4) Ki-i7Kmm^-^tLi~i±m^(5')x-m^th^M'c^h^o ) 
[0077] ii:tmmi^mim^^^^y-M\:^^ (d <Di^mi^ (6) (d^)^ 

[0078] [jb20] 



OH QH 




[0079] [jb21] 
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(7' ) 

[0080] [$i3t0!|3] (1) (D^mi^ (8) (D^m. 

io&<Di&i^^it^m (T^(i) . ;^'>l«Kb#xmM) ^30g(DTHFizmmu 0°CiC 

i£m*gb-C. 13. Og(D't^M^ (8) ^#fCo 

(8) (8) ^(D'7z^/—;vi^i^^^(DiimU^ii^yW^ (9 

^H-NMR(MDMSO, rt§|5^^:7^h^^^/^->9^) 6 =8. 78-9. 06 m 3. 2 
IH), 6. 24-7. 00 (m 14H), 5. 62-5. 75 (m 2H) , 5. 14-5. 35 (m 5. 0 
3H), 3. 40-3. 58 (m 2H), 1. 21-2. 11 (m 66. 74H) 
[0081] [^b22] 



OH OH 




[0082] [^b23] 
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(9)' 



[0083] m&\4'] W^^y^y—Mt-^^ (10) (D^mi^ (11) (D^)^ 



[0084] [{b24] 



OHC 



HO 




CHO 



OH 



CHa 



[0085] 



lUPAC^ :5-({3-[(3-formyl-4-hydroxyphenyl)methyl]-2-hydroxy-5-methylphen^^^ 
ethyl)-2-hydroxybenzaldehyde) 

(ciMJ^/VT/^^^tK244. Og(2. o^;v)^t\y)WO. 75'Rm.%^^y^MW.2AA. 0 
^(0^'^mct'ii2, 6-tf;^(t:Kn^v'p^^/^)-4-^^/v:7jiy— /v[2, 6-bis( 

hydroxymethyl)-4— methylphenol]84. Og(0. 5^/V) ^60'C-e6^r^d4t"C 
366. Og^;tlPX.T^IR^^fV\ 7Ka235. Og^^^^ofCo 

^(D^, l6Ki%;:k^{t::M^yi^7A;!K^i^80. 6gtrct'^Pb7t^. 7Ki50g^;!jpx.T 

80'C-e;^<^5>IS^fTo/Co $^t^2llIIIl«(^^f^-e;!Ki5fe^^g^^fo/c^. IBOr^ 

-cMffMliu ^(Da^i-i2o°c-e7<^/wy7^^/K^h^94. og, $bt-iio°c-e 

h/V^>'470. Og ^WMVX^^^n^tlo *^^^l«SlJbWET(mP)<>-— ^160. 
6g^#fCo 

240. Og^MX-XmU^-^tlo ^(D^. 130°C^'eS'i£ii*i^b. ■^^(ih/V^:^18 
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4. Og^;(jPx.-C#Sll5lC*-e^ff^t*i^ffofc„ -^<Da^tCh7kai^240. Og^^ 
;(jPLT^H|lf^=ff ofco I^^H^WJU S6^i^89. 7g(iDl*47. 7%)^#fCo 

[0086] [^1] 



HflS(p pm) 


MS 






1 O. 5 4 


-CHO 


s 


2 


1 O. 2 3 


Ph-OH 


s 


2 


8. 3 1 


Ph-OH . 


s 


1 


7. 4 8 — 6, 7 3 


Ph-H 


m 


8 


3. 8 6 


-CH, 


s 


4 


2. 1 1 


-CH3 


s 


3 



[0087] ov TfB{b^TS:-e^-ri£5>^:7aiy— /Hb^i^ (10) ^J^T<^#i-b-CMitb 

/ o 

[0088] [^b25] 




CHi» CH> CHt 

lUPAC^ :4-[(5-{[3-({3-[bis(4-hydroxy-2,5-dimethylphenyl)methyl]-4-hyclroxyphen 
yl}methyl)-2-hydroxy-5-methylphenyl]methyl}-2-hyclroxyphenyl)(4-hyclroxy-2,5-di 
methylphenyl)methyl]-2 , 5-dimethylphenol 
[0089] 5A«9=3^■7^Vi^— , 0-200°C7KiSiaSti-. ^^^^-feixhbfc. 31.4-ynyyy^=i 

2, 5-drv^W^/V305g(^^Ml22. 2. 5mol) . ^^7— /V437. 3g(2, 5- 

30°C-e:^^;^>103. 7g(^^i36. 5, 2. 84mol) ^B^^jAA/^Co 30 
^-erm^f^KlJlBS. Og(^^A:376. 0. 5mol) ^l^r^;5^tt'0^#:F^^»b 
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98, 0. 06mol)^^;(jPU 1 6® i%NaOH;!k^|g 727. 5g(^^*:40, 2. 91 

#btvfcWETfe$^^ 829. 3g. p<^/Wyy*'^/l-<5^h^(MIBK)1268. lg(WE 
TU^^bI^M^XI. 53«*f^).|ie^400g(WETmi^HSBi^^L-C0. 48Kftf^)^ 

t^ttiA^. 70°Ct^T30^rBm^?M^$-&T|^^H^^^$-1^r/Co 
^<^=^> TJi§l5<^^Sl60. Og^^t^o/Co $^)tC|ifi;!K400g^7 

myi^4oos^7ox:KX3o6^mmwmi-^^'^. Tm^(D7i^M4:io 
. og^t^ofco ^(^m. i^ui3o°c^xmmu mm^i3iogmm^^. mm^n 

[0090] nhtitc a e^i^tt. 

MS : 97. 6% (HPLC (ft jS|g#:i5^n-s'hi/7:7^) tilTiil^) 
ilj.-^:275. 8°C(DSC:^^^SB*lf) 

x^M'^i^fct^s. n ^^<D^^mxh^:it^mm^tifco 'h-nmr(mdmso. 

[0091] [^2] 
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v:7 hfliCp pm) 




<f -t Ji^fi^M 




2. 0 — 2. 1 


Ph-CHs 


m 


2 7 


3, 7 


>CH2 


m 


4 


5, 7 


>CH- 


s 


2 


6, 4 — 6, 8 


Ph-H 


m 


1 6 


7. 9 


Ph-OH 


3 


1 


8. 8 


Ph-OH 


S 


4 


9 . 0 


Ph-OH 


s 


2 



[0092] [2]i£5^^:7a.y— /Ht^^i^ (10) l) (D^m 

mm^h])^M^xm.mm.mj±mmi^x^ 12. og(Di^M#:(ii)^#/co 

{5')Xm^M^XW:^^thX^^^^m^, 'H-NMRi^J;l9^W)f*25. 6^/]y%X 

'h-NMR(MDMSO. f^§|5^^P:7^h9^^/Vi/9:^) 6 =8. 76-9. 05 
m 4. 42H), 7. 91-8. 01 (m 0. 79H), 6. 30-6. 95 (m 16H), 5. 64-5. 
92(m 2H), 4. 49-4. 71 (m 3. 58H), 3. 58-3. 79(m 4H), 1. 35-2. 2 
5(m 57. 46H) 
[0093] [^b26] 
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OH OH 




(5' ) 



[0095] m^m5m^^:7^y—Mt^^{io) (D^mw-ii2) (d^)^ 

i^mi^ ( 1 2) <Di^^* (i^mi^ ( 1 2) 13 (D:7^y — /ktt;!K^^(D^mi^^;iSir|B5(: 

'H-NMR(fiDMSO. \H^M^^:"rh9?^^/^i^9l^) 8 =8. 75-9. 08 
m 3. 97H), 7. 89-8. 00(m 0. 91H), 6. 25-6. 98(m 16H), 5. 64-5. 
79 (m 2H), 5. 12-5. 30(m 4. 24H) , 3. 46-3. 75(m 4H), 1. 18-2. 1 
5(m 56. 69H) 
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[0096] Mb28] 




(9') 



[0098] IMMmil 

/VTS^^t^, :/ntV^i/IJ=i— /V^/^^/Vrc— T^/VT-fe-T^— h(PGMEA) :fL^^ 

(EL) =6:4 (Du^mm 1 55oK {zmmi^x^i^muiy^hm.)^ 

(PAB) ^#-ePAB^a^eoTl/v?^hJ|^ (j|^if:i50nm) ^^Jj^L/Co 

OkV) \Z.Xmm ^^f V \ 100°Ci^T90#F^(D-<— (PEB) ^^^^-CPEBMS 
^tfV^. 7^h^^^/VT>^^:=^!>AfcKndr->K(TMAH)<D2. 38®M%7K^IS(23°C 
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[0100] nhntiV^i^^W<^—>iZ.-D\^^X. SXTmfM^n^fCo ^(D'^^^^Sl^^iro 

0 jfeSMfl;^^^^ (S'JSSEM. S-9220)^ffiV\ lOOnmCQL/S 

[0101] [ittSe^rli] 

fCo :^cC*5, ^(Dt^, PAB^'|^^80X:-e90#P^(C^Mb. PEB^#^70°C-e300# 
[0102] [Ilife#!j2] 

i*:^#:(3) «^T. M3t^!l5-e#fc^M:^#:(12)^fflV^f^lJ^^^*liM^(ili:III« 
[0103] [||Ji#!|3] 
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[0104] [^ii^!j4] 

fCo PAB^#^110°C-e90#^tC^jeb. PEB^#^1 io°c-e9o 

[0105] [^3] 





K Q p 


mum 

( n m) 






3 6 


8 0 


0 




2 6 


8 0 


0 


mmm 3 


2 6 


8 0 


0 




3 6 


8 0 


0 


i^tmm 1 


1 9 


8 0 


X 



[0106] ±m'^^*^hmh*^t^x^ic. mmmi-'4(D:^i^mui^y^hm.^mn. m^mm 

[0107] [HJfe^lJS] 

M3t^!ll'e#fciM:M#:(3)100®fig|5i:. lOKASUOTPS-PFBSi;. 0. 5K4 
§|5(Dhy-n-;^i^^/VT5:^^^. 0. 2®fif|S(DiMJ^/V^i:^, PGMEA:EL = 6:4( 

PAB^#-trPAB^a^^To-Cl/ v?;^hJ3^ (;^e:80nm) ^j^felf bfCo 

^i/i^;^M^t^^b. Euv»3t^MHiNA3 (stfw^ft-a-M^^m^s^tf r?i^ 

(ASET) Bf^^^R^fe^) (iTM^^^TV \ 100°C iC-C90#r^<Z)PEB^#-eP 
EB^a^frV \ TMAHCD2. 38«*%;^C^|g^'^tf Ji^lSNMD - 3 (M^n^ ^ 

:i:M^Sjt:xii;^^^i±M) (23°c) (^-c3o#r^(Dm#^tTo/c#. |ie^ii-c3o#y 
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[0109] #^tb/cWv?;^h^-^^— ^(-OV >-C. ±mtmm(D:}jm'^^m-M^notd^^. 45n 

[0110] mmmQi 

MMm5tmm(D:^i^m\^i^y^HK^^^m^\ TMAH<D2. 38®*%;!K^?R^ 

m(09-f'^T>'K^^— ;^;^is^!^^;e>sfit^$tv. -^(^^co^SfilSA-sec (T^^T-fe 
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[1] 



o 



H 



(P1) 



I 

R3 

(p2) 



[2] 



1 2 



tiitE^^:7^7w-yHb^i^ (a) :dK TtE-|^^ (I) . (II) ^tcl^ (III) 

Wb2] 



a(HO) (R„)j 



j{Rll) (OH)g 



9 



(HO) 




j(Rll) (Ri7)„ h{HO) 



q(Rl7} (Ri2)k 

— (OH)3 



(0 



11 



17 
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^ (la) ^fc(* (lb) 

Wb3] 



_ (OH)r 
y(Rl0) (Rl8)z 



H2 

c 



(la) 



(lb) 



(^(la)cti.R ,R l^^th^'timiLizmmWCl^lO(DT/U^^um^tl\^j^m^ 



18 19 



0 



(R21)- 



d(HO) (R22)h 




/A' 

e(HO) (R24)j 



KHO) (R25)k 



(II) 



m 



21 



26 
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■(R37)- 



('?33)o 
H=>'(OH)b 



(OH)a 



\^(R3s)i 



1(^39) 



\_|_^COH), 



(III) 



31 



38 



[3] 
[4] 



[5] 



WS-^^(pl)^f'«(p2) 

Wb6] 



o 



o 



R. 



Cpl) 



H 



(p2) 



R3 
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[6] 



TV ^^it^m, 



mm^my^y-Mt^m (a) tib-i^^ (d . (id */c{* (hd 

Mb7] 



g(HO) (RiOj 



g 



(HO) 




(Rir)q ft(HO) (Ri3), 



j(Rii) (OH)a 



qC^^ir) (Rl2>k 




(OH) 



9 



(I) 



11 



17 



^ (la) ^/c(* (lb) 
[{b8] 



(OH), 




y(Rl9) (Rl8)z 



H2 

C 



(la) 



(lb) 



(^i:(ia)4'.R .R i-i^M^nmmc^mm-io(DT/i^^^v-mi£.rci^^^m^ 

18 19 
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Mb9] 



,(R2i)- 



d(HO) (R22)h 




e<HO) (R24)j 



KHO) (RggJk 



(R26)l 



CM) 



m 



1~ 10<DT/V^/V«fcf* ^ 



21 26 



Wbio] 



(OH>b 



|(R36) ^ „ 




(III) 



(R36)j 

K(iii)4^,R ~R fi^ti'^^lxai:{-^^^i~iO(Z)T/v^/vS*fc{i^# 
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The resist composition of claims 1-3, the method for forming a resist 
pattern of claim 4 and the compound of claims 5 and 6 are considered 
to be charac t er i zed respect ively by a polyvalent phenol ic compound wherein 
a part or all of hydrogen atoms in the phenolic hydroxy 1 groups are 
substituted by at least one group selected from the group consisting 
of acid-cleavable dissolution inhibiting groups represented by the 
general formulae (pi) or {p2) set forth in claim 1. 

Such a polyvalent phenolic compound wherein a part or all of hydrogen 
atoms are substituted by acid-cleavable dissolution inhibiting groups 
is publicly known as disclosed in JP 6-266109 A (Fuji Photo Film Co., 
Ltd.), 22 September, 1994 (22.09.94) and JP 9-211866 A (Shin-Etsu Chemical 
Co., Ltd.), 15 August, 1997 (15.08.97). 

Consequently, a polyvalent phenolic compound wherein a part or all 
of hydrogen atoms are substituted by acid-cleavable dissolution 

inhibiting groups cannot be a special technical feature. In addition, 
there is no other common feature which can be considered as a special 
technical feature within the meaning of PCT Rule 13.2, second sentence 
among the resist composition of claims 1-3, the method for forming a 
resist pattern of claim 4 and the compound of claims 5 and 6 . 

The inventions of claims 1-6 , therefore, cannot be considered so linked 
as to form a single general inventive concept , and thus they do not satisfy 
the requirement of unity of invention. 
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